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CLAIMS 



The embodiments of an inv^ntiolTlr/which an exclusive property or right is 
claimed are defined as fpllows: 

1, A passive close (formation collision avoidance system for a host aircraft, 
2 the system comprising: 

data link transponder m^ns. said transponder means generating and 
4 transmitting broadcast data, the broajJcast data comprising aircraft position 

information of the host aircraft; and 
6 traffic alert and collision avoida/fce system (TCAS) computer means in 

communication with said transpondep/means for receiving and processing 
8 broadcast data from a second^^a link transponder means located onboard 

other aircraft to determin^relative aircraft posiiion^f the host aircraft with respect 



10 to the other aircraft. 



/ 



The system qf Claim 1 , wherein the TCAS computer means is passive. 



/ 



The system of Ci^im 1 further cor iprising disp 



data to an operator of the host airecaft. 
4. The system of Claim 3, wherein 
are displayed on the display means. 



lay means for displaying 




other aircraft 



5. The system of Claim l^^wllerein said transponder means is a mode-select 
data link transponder. 

6. The system of ClaiiTKL^herein the broadcast data is automatic 
dependent surveillance broadcast (ADS-B) data. 

7. The system of Claim 1, wh^in the broadcast data is global positioning 



system (GPS) data. 
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8. The system of Claim 1 , wtiefeirrthe broadcast data is Mode-S squitter 
data. 

9. The system\pf Claim 1, wherein the broadcast data is extended squitter 
airborne position data. 

10. The system of Claim 1 , wherein the broadcast data is extended squitter 
airborne velocity data. 

1 1 . The system of Claim 1 , whpi^n the broadcast data is continuously 
transmitted by the data lirijj^transponder means at a predetermined interval. 

12. The system of JZ^Iaim 1, wherein said TCAS computer means comprises a 
radio frequency power step attenuator. 

13. The system orQIaim 1 further comprising a rni^on computer, and 
wherein said TCAS computeTntefiMn^comprise^n input/output interface, the 
input/output interface providing a data int^ayde from said TCAS computer means 
to the mission computer. 

14. A passive intra-formatiornx^^tioninfa collisjjSn/avoidance system for a 
2 transponder-equipped ho^t^lrcraft, the systera^oniprising: 

a data link tran^onder. said transponder genferatrng^roadcast data, the 
4 broadcast data compisi^g aircraft position; and 

a traffic alert and collision avoibpnce system (TCAS) computer in 
6 communication with said transjDpfl^r for receiving and processing the broadcast 

data from said transpopder; 
8 a mission computer ufTrb4n communication with said TCAS computer, 

wherein said mission computer unit receives the broadcast data from said TCAS 
10 computer and generates steering commands based on the broadcast data; and 
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a communication link in comrmmnJation with said mission computer to 
transmit the steering comrn^^^ to at least one other transponder-equipped 
aircraft for processing /the at least one other transponder-equipped aircraft being 
responsive to the steeriri^>cgmmands to position itself with respect to the host 
aircraft. 

15. The system of Claim 14. wherein thdiTCAS computer means is passive 

16. The system of Claim 14. wherein^^He communication link is a very high 
frequency (VHF) data link. 

17. The system of ClaijR^M, wherein the communication link Is an ultra-high 
frequency (UHF) data/fink. 

18. The system of Claim 14. wherein the relative velocity of the plurality of 
aircraft are displayeov^ a display means. 

1 9. The system of ClaimT^Mitherein the ajHeast dne other transponder- 
equipped aircraft is further equipped witn^sllation keepjfng equipment means for 
receiving and processing the steering ^pf^mands^^osition the at least one 
other transponder-equipped aircpefft with/respecUo tne host aircraft, the station 
keeping equipment beino/T^ponsive to tR^^jeering comniai 

20. The system of^iaim 14, wherein the at least one other transponder- 
equipped aircraft is fui^ther equipped with automatic flight control station means 
for receiving and processing the steeriTlgvCommands to position the at least one 
other transponder-equipped aircrpft'^h respect to the host aircraft, the 
automatic flight control ^^t^fion means being responsive to the steering 
commands. 

21 . The system of Claim 14, whe/ein the steering commands comprise 
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least one other transponplef^quipped aircraft and the host aircraft within a 
predefined airspace/cell. 

22. The system oVi^aim 14, wherein the at least one other transponder- 
equipped aircraft is identifiable^ a unique Mode-S address identifier. 

23. The system of Claim 14, whefein the broadcast data is automatic 
dependent surveillance broadcast (ADS-B) data. 

24. The system of Claim 14, wherein ^le broadcast data is global positioning 
system (GPS) data. 

25. The system of Clainyl^, whereln/lSe broadcast data is Mode-S squitter 



data. 



26. The systera'^f Claim 14, wh 
airborne position data. 



27. The system of Claim 14, w 
airborne velocity data. 



adcast data is extended squitter 




roadcast data is extended squitter 



28. The system of Claim 14, whereifh^aid TCAS computer comprises an 
input/output interface, the input/output Interface providing a data interface from 



said TCAS computer means to the/riission computer unit. 




29. The system of Claim^l^ further comprising display means for displaying 
informational data to arfsfi^ator of the host aircraft, the Informational data 
comprising the relative velocity of the otFfer aircraft. 

30. A passive collision avoidance me}h6d for aircraft flying in formation with 
respect to one another, mejrieiTiod comprising the steps of: 

providing a transponder, the^ransponder generating and transmitting 
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broadcast data, the broadcasrdat^TcompNsing aircraft position; and 



providing a traffte'alert and collision avoidance system (TCAS) computer 
onboard a host aircraft, the TCAS being in communication with said transponder 
for receiving and processing the broadcast data from the transponder. 
31 . The method of Claim 30 fiKther comprising the step of positioning the 
aircraft with respect to one another whifesflying in formation based on the 
broadcast data. 



32. The method of Claim 30 furthep^mprising the steps of: 




providing a mission computer in communjcation with the TCAS computer; 
transmitting the'^roadcast data from the TCAS computer to the mission 



computer; 




adcast data between the aircraft 




processing t^e broadcast data; a 
selectively transmittirrg-th^proces 



via a data link. 

33. The method of Claim 30 further copFfprising the step of providing automatic 
flight means for positioning and separating the aircraft with respect to one 



another based on the ppcessed broadcast data. 

34. The method <{f Claim 30 wherein the step of selectively transmitting 
comprises the step of ^el^ting a particular aircraft to receive the processed 
broadcast data based on a unique fligHt identifier of the particular aircraft. 

35. The method of Claim 30. furth^ comprising the steps of alerting an 



operator of the aircraftgWhen'an intruder penetrates a predefined perimeter of 
aircraft flying in fornnation. 



36. The method of Claim SO^urther comprising the step of inhibiting air traffic 
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control radar beacon systems^{ATCRBS) messages from being sent by the 
transponder. 

37. The methdd of Claim 32, wherein the step of processing the broadcast 
data comprises the stepofT3ak:;jLilating target range, range rate, relative altitude, 
altitude rate, and bearingfjpwHfle broadcast data received from the transponder 



to determine 



host aircraft. 



an aircraft is intruding upon a predefined airspace of the 
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